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1DFKHLQHU NXU]HQ(LQIKUXQJ LQ GLH6WHJDQRJUDSKLH XQG GHU$EJUHQ]XQJ ]X NU\SWRJUDSKL
VFKHQ 6\VWHPHQ ZHUGHQ YHUVFKLHGHQH 0RGHOOLHUXQJVP|JOLFKNHLWHQ IU VWHJDQRJUDSKLVFKH











GHV ,QKDOWHV JHKHLPHU’DWHQZlKUHQG$XWKHQWLNDWLRQ GLH5LFKWLJNHLW XQG(FKWKHLW
YRQ,QIRUPDWLRQVLFKHUVWHOOHQVROO’LH]XJUXQGHOLHJHQGHQ0HFKDQLVPHQDUEHLWHQPLW
GHU 9HUVFKOVVHOXQJ YRQ ’DWHQ ’LHVHU 3UREOHPDWLN ZLGPHW VLFK LQVEHVRQGHUH GLH





ZXUGH ILQDQ]LHOO XQWHUVWW]W YRP %XQGHVPLQLVWHULXP IU %LOGXQJ :LVVHQVFKDIW )RUVFKXQJ XQG 7HFKQRORJLH
%0%)VRZLHGHU*RWWOLHE’DLPOHUXQG.DUO%HQ]6WLIWXQJ/DGHQEXUJ
 6WHJDQRJUDSKLHZDVLVWGDV"
%UXFH 6FKQHLHU NHQQ]HLFKQHW 6WHJDQRJUDSKLH IROJHQGHUPDHQ >6FKQB 6 @
˜6WHJDQRJUDSKLH KDW GHQ=ZHFN1DFKULFKWHQ LQ DQGHUHQ1DFKULFKWHQ ]X YHUVWHFNHQ
XPGLHEORH([LVWHQ]HLQHUJHKHLPHQ%RWVFKDIW ]XYHUEHUJHQ‡$OVKLVWRULVFKH%HL
VSLHOH QHQQW HU ˜XQVLFKWEDUH7LQWHZLQ]LJH(LQVWLFKH LQ DXVJHZlKOWHQ%XFKVWDEHQ





























UHFKWV V\PEROLVLHUWHQ (PSIlQJHU EHUWUDJHQ ’DEHL ZLUG VLH GXUFK GHQ $QJUHLIHU
XQWHQDEJHK|UW’HU(PSIlQJHUNDQQGLHHLQJHEHWWHWH1DFKULFKW DXVGHPNRGLHUWHQ






$QZHQGXQJHQ QLFKW DOV ODQJIULVWLJ VLFKHU EHWUDFKWHW ZHUGHQ 9RU DOOHP EHL JURHU
7HLOQHKPHU]DKOLVWGLH*HKHLPKDOWXQJGHV$OJRULWKPXVVFKZLHULJ(VLVWDOVRQRWZHQ
GLJ GHQ |IIHQWOLFKHQ $OJRULWKPXVPLWWHOV HLQHV 6FKOVVHOV ]X SDUDPHWULVLHUHQ ’LH
*HKHLPKDOWXQJ GLHVHV 6FKOVVHOV LVW DQDORJ ]X NU\SWRJUDSKLVFKHQ 6\VWHPHQ VLH LVW
HVVHQWLHOOIUGLHVLFKHUH$QZHQGXQJGHV6\VWHPV
%HL VWHJDQRJUDSKLVFKHQ 6\VWHPHQ NDQQ PDQ ]ZLVFKHQ ]ZHL 9DULDQWHQ PLW XQWHU
VFKLHGOLFKHQ=LHOULFKWXQJHQXQWHUVFKHLGHQ




%HLGH9DULDQWHQ]LHOHQGDUDXI DE GLH2ULJLQDOGDWHQP|JOLFKVW JHULQJIJLJ ]X YHUlQ
GHUQ:lKUHQGMHGRFKEHLGLH*HKHLPKDOWXQJGHUHLQJHEHWWHWHQ’DWHQREHUVWH3ULR
ULWlW KDW NRPPW HV EHL GHQ:DWHUPDUNLQJV\VWHPHQ DXI GLH UREXVWH $QEULQJXQJ GHV
HLQJHEHWWHWHQ.HQQ]HLFKHQVDQ(VGDUIGXUFKDXVVHKUHLQIDFKQDFKZHLVEDUVHLQVHLQH




9HUWUDXOLFKH 1DFKULFKWHQEHUPLWWOXQJ LVW VRZRKO PLW 6WHJDQRJUDSKLH DOV DXFK PLW
.U\SWRJUDSKLHP|JOLFK,QEHLGHQ)lOOHQVSLHOW*HKHLPKDOWXQJHLQHEHGHXWHQGH5ROOH
%HL.RQ]HODWLRQLP6LQQHYRQ,QKDOWVGDWHQYHUVFKOVVHOXQJVROOHLQHJHKHLPH%RWVFKDIW









EURFKHQ LVW %HL .RQ]HODWLRQVV\VWHPHQ LVW GLHV HLQIDFK (LQ .RQ]HODWLRQVV\VWHP LVW
JHEURFKHQZHQQGLH.RQ]HODWLRQVHLJHQVFKDIWYHUOHW]WLVW,P*HJHQVDW]GD]XLVWGLHVHV
%UHFKHQEHLHLQHPVWHJDQRJUDSKLVFKHQ.RQ]HODWLRQVV\VWHP]ZHLVWXILJ
6WXIH (LQ VWHJDQRJUDSKLVFKHV 6\VWHP LVW JHEURFKHQ ZHQQ GLH VWHJDQRJUDSKLVFKH
(LJHQVFKDIW YHUOHW]W LVW’LHV EHGHXWHW MHGRFK QLFKW GD GHU $QJUHLIHU GHQ
,QKDOWGHUYHUERUJHQHQ1DFKULFKWEHVLW]W(UVWLQHLQHU]ZHLWHQ6WXIHNRPPW
HULQ.HQQWQLVGHV,QKDOWHV
6WXIH =XVlW]OLFK JHOLQJW HV GHP$QJUHLIHU GHQ ,QKDOW GHU YHUERUJHQHQ1DFKULFKW
DXI]XGHFNHQ’LHVHQWVSULFKWGHU9HUOHW]XQJGHU.RQ]HODWLRQVHLJHQVFKDIW
:LUZROOHQDQQHKPHQGDHLQ%UHFKHQGHU6WXIHEHUHLWVJHQJWXPHLQVWHJDQRJUD








6\VWHPH EHVFKUHLEHQ ]X N|QQHQ ZHUGHQ LP IROJHQGHQ0RGHOOH DXIJHVWHOOW $OV DE
VWUDNWH6\VWHPHEHVFKUHLEHQVLHQLFKWQXUGLHZHVHQWOLFKHQ2EMHNWH6HQGHU(PSIlQ




’LHVJHVFKLHKWPLWGHP=LHO]X]HLJHQZDV HLQHUVHLWVQRWZHQGLJH DQGHUHUVHLWV DXFK
KLQUHLFKHQGH%HGLQJXQJHQIUGLHVHEHVRQGHUH$UWGHUYHUWUDXOLFKHQ.RPPXQLNDWLRQ
VLQG VR GD OHW]WOLFK$XVVDJHQ GDUEHU JHWURIIHQZHUGHQ N|QQHQ RE HLQ JHJHEHQHV
VWHJDQRJUDSKLVFKHV6\VWHPGHPDOOJHPHLQHQ0RGHOOHQWVSULFKWXQGGLH0RGHOODQQDK
PHQ LQVEHVRQGHUH]XU6LFKHUKHLW HUIOOW VLQG(LQZHLWHUHU$VSHNWGHU0RGHOOLHUXQJ
LVWHV6WHJDQRJUDSKLHLQGHQJU|HUHQ=XVDPPHQKDQJGHU*HKHLPKDOWXQJ]XVWHOOHQ





































(PSIlQJHUGHU1DFKULFKW’D]ZLVFKHQ ILQGHWHLQHhEHUWUDJXQJYRQ VWHJR ]XP(PS
IlQJHUVWDWW’LHVH$QQDKPHQVLQGDXFKIUDOOHIROJHQGHQ0RGHOOHJOWLJ
’DHVPRPHQWDQQRFKNHLQHHFKWHDV\PPHWULVFKH6WHJDQRJUDSKLHJLEW$QVlW]HVLQGLQ








,Q HLQHPVROFKHQ0RGHOO YJO$EELOGXQJ NDQQ VWHJR DOVHPESOXV HLQH EHVWLPPWH
KLQ]XJHIJWH’DWHQPHQJH5HGXQGDQ]EHWUDFKWHWZHUGHQ’LHVHKLQ]XJHIJWHQ’DWHQ

































































PLW DV\PPHWULVFKHU.U\SWRJUDSKLH DXVJHIKUWHU$XVWDXVFK GHV V\PPHWULVFKHQ 6WH
JDQRJUDSKLH6FKOVVHOVNH\]%’LIILH+HOOPDQ6FKOVVHODXVWDXVFK
6RODVVHQVLFKPHKUHUHYRUJHVFKODJHQH6\VWHPHGLHDV\PPHWULVFKH6FKOVVHOYHUZHQ





VWHJDQRJUDSKLVFKH (LJHQVFKDIW MHGRFK QLFKW ’DKHU ZLUG GLHVH XP NU\SWRJUDSKLVFKH





’DV LQ$EELOGXQJ GDUJHVWHOOWH0RGHOO LVW HLQH(UZHLWHUXQJ GHV DOOJHPHLQHQ )DOOHV
GXUFKHLQHGHP6FKULWW(YRUJHODJHUWH$QDO\VHSKDVH:lKUHQGGHU$QDO\VHSKDVHZLUG
DQKDQGGHVDQJHQRPPHQHQ$QJUHLIHUPRGHOOV]XEHZHUWHQYHUVXFKWREGLHYRUOLHJHQ












































:HQQ GHP $QJUHLIHU GDV YHUZHQGHWH FRYHU XQG GDV GDUDXV HU]HXJWH VWHJR EHNDQQW
VLQG LVW HV IU LKQ WULYLDO ]X HUNHQQHQ GD 6WHJDQRJUDSKLH YHUZHQGHW ZXUGH GD HU
8QWHUVFKLHGH]ZLVFKHQVWHJRXQGFRYHU IHVWVWHOOHQNDQQ$XVGLHVHP*UXQGGDUI LKP
GDVNRQNUHWHFRYHUQLFKWEHNDQQWVHLQ’LHGDQQIUGHQ$QJUHLIHUH[LVWLHUHQGH8QVL











$OVHLQ LQWHUHVVDQWHU$QVDW]HUZHLVW VLFKGLH ,GHHQLFKWPHKUHLQHLQ]HOQHVFRYHU ]X
EHWUDFKWHQ VRQGHUQ HLQH JURH $Q]DKO YRQ FRYHUV GLH GDQQ DOV 6RXUFH EH]HLFKQHW
ZXUGHQ




































NRQNUHW YHUZHQGHWHQ FRYHU GXUFK GHQ$QJUHLIHU ’LHVHZLUG GXUFK GLH HLQJHKHQGHQ
=XIDOOVJU|HQQRFKYHUVWlUNW



































(LQ %HLVSLHO IU GDV0RGHOO LQ $EELOGXQJ  LVW HLQ ,6’17HOHIRQPLW LQ GHQ ’LJL
WDO$QDORJ:DQGOHU LQWHJULHUWHU 6WHJRIXQNWLRQ ’HU $QJUHLIHU GDUI GDV HLQJHKHQGH
$QDORJVLJQDO6RXUFHEHOLHELJJHQDXNHQQHQ3XQNWXQGGLH$XVJDEHGHV%DXVWHLQV





VLHUHLQKHLW XQG 6WHJRIXQNWLRQ DXI JHWUHQQWHQ %DXVWHLQHQ XQWHUJHEUDFKW VLQG XQG GLH
9HUELQGXQJ]ZLVFKHQLKQHQDEJHK|UWZHUGHQNDQQ
 (UJHEQLVGHU’LVNXVVLRQ








































VDPWIXQNWLRQ 6 LVW GDPLW LQGHWHUPLQLVWLVFK GLH .HUQIXQNWLRQ ( GDJHJHQ GHWHUPLQL
VWLVFK
0LWGLHVHU0RGHOOGDUVWHOOXQJZLUG HLQHZHLWJHKHQGH$QDORJLH ]XU0RGHOOLHUXQJ YRQ
.U\SWRV\VWHPHQGDKLQJHKHQGHUUHLFKWGDGDV.HUFNKRII3ULQ]LSJLOW’LHVHVEHVDJW

















GHQ 6FKOVVHO QLFKW ’DV LVW EHL GHP LQ $EELOGXQJ  GDUJHVWHOOWHQ0RGHOO GHU )DOO
EHLPXUVSUQJOLFKHQ(LQEHWWXQJVPRGHOO$EELOGXQJGDJHJHQQLFKW
 =XVDPPHQIDVVXQJXQG$XVEOLFN
%HVRQGHUH %HDFKWXQJ YHUGLHQW EHL VWHJDQRJUDSKLVFKHQ .RQ]HODWLRQVV\VWHPHQ GLH





































>+X3IB@ 0LFKDHOD+XKQ$QGUHDV3ILW]PDQQ(UVWH*HGDQNHQ ]X6WHJDQRJUDSKLHPLW |I
IHQWOLFKHQ6FKOVVHOQ,QWHUQHV$UEHLWVSDSLHU78’UHVGHQ’UHVGHQ






>3ILWB@ %LUJLW3ILW]PDQQ,QIRUPDWLRQ+LGLQJ7HUPLQRORJ\ ,Q3URFHHGLQJV ,QIRUPDWLRQ
+LGLQJ:RUNVKRS&DPEULGJH8.0D\-XQH/1&6
>6FKQB@ %UXFH6FKQHLHU$QJHZDQGWH.U\SWRJUDSKLH$GGLVRQ:HVOH\%RQQ
